The present study was carried out during the two successive summer seasons of 2016 and 2017, at private farm in Kafr El-Sheik Governorate, under clay loam soil condition using furrow irrigation system. These experiments aimed to evaluate the effect of some combinations between four levels of mineral fertilizer with two types of organic fertilizer produced from biogas digester system (dried and liquid residuals) as well as farmyard manure beside the control treatment on growth, yield and fruit quality of sweet pepper (Capsicum annum L.) cv.California wander as a local famous variety, grown under open field conditions. All organic sources gave rise to a positive effect on plant growth expressed as plant height, number of branches per plant, number of leaves per plant, leaf area per plant, foliage fresh weight and foliage dry weight per plant and increased the percentage of essential macro and micro elements in pepper plant leaves, also produced the highest values of early and total yield and enhancing the fruit quality. Moreover, it increased TSS and ascorbic acid in the fruits as compared with those plants fertilized with mineral NPK alone without organic sources (control). In this concern, dried biogas residual organic fertilizer was the superior source of organic fertilizer, used in this study, which it showed the highest results comparing with the other sources i.e., liquid biogas residual organic fertilizer or farmyard manure. In pepper plants, increasing NPK rate from 25% to 100% of the recommended dose led to an increase in plant vegetative growth. Moreover essential macro and micro elements were increased also in plant leaves. Likewise, early and total yield and the fruit quality i.e., physical fruit quality TSS and vitamin C were enhanced. The promising combination was 50% from the recommended NPK plus 20 m 2 dried biogas digester residual organic fertilizer, which gave the best values of plant growth and yield, also fruit characters were enhance.Concerning the economical evaluation, adding the 50% of recommended NPK combined with 20 m 2 dried biogas digester residual organic fertilizer led to obtain the highest total yield of pepper plants as well as total revenue as compared with the other treatments under this investigation.
INTRODUCTION
Pepper is one of the most popular and widely grown vegetable crops in the world. Pepper crop are highly responsive to nitrogen (N) fertilizer application where N availability may be limited and time of the application is critical (Taber, 2001) . It is known that nitrogen fertilizers are lost via nitrate reduction through the nitrification and ammonia volatilization. Moreover, some nitrogenous fertilizer can be leached to the underground water causing environmental pollution. Pollutants are transferred through the plants to human and animal's causes serious disease as well as the environmental pollution as a result of exaggeration in the application of chemical fertilizers (Casale et al., 1995 and Ram Rao et al., 2007) . Therefore adding organic manures to the soil would improve its physical -chemical and biological properties which increase soil organic matter, cations exchange capacity and available mineral nutrition (Mervat et al., 1995) and this intern stimulate quantitative as well as qualitative characteristics of vegetable crops. The use of organic fertilizer such as animal manures, human waste, food wastes, yard wastes, sewage sludge's and composts has long been recognized in agriculture as beneficial for plant growth, yield, and soil fertility (Joshi and pal Vig, 2010) .
Biogas is a renewable energy source and typically refers to a mixture of different gases produced by the breakdown of organic matter in the absence of oxygen. It can be produced from raw materials such as agricultural waste, manure, municipal waste, plant material, sewage, green waste or food waste. Biogas can be produced by anaerobic digestion with anaerobic organisms, which digest material inside a closed system, or fermentation of biodegradable materials. Jagadabhi (2011) .With the increase in price of mineral fertilizers, the biogas plant digested slurry can be utilized as a good substitute to inorganic fertilizer (Chrop, 1991) . The role of organic manure as described by Singh et al., (1995) , is very vital for sustainable agriculture, as it not only provides the nutrients, but also develops the soil structure for greater plant growth. Also, it may be considered as a good source of micro nutrients for the plant growth. El-Shimi and Badawi, (1993) added that manure obtained after gaining the biogas is larger in quantity, richer in nitrogen, potassium and calcium (NPK) contents, suitable amount of micro-nutrients, grows regulators and more free of pathogens and parasites as compared with the traditionally prepared manures. They also showed that the digested slurry application with equivalent rate of inorganic fertilizer released the yield of, wheat, rice, broad bean, cotton, carrots and spinach with 35.7, 12.5, 5.9, 6.6, 27.5, 14.4 and 20 .6%, respectively.
The major advantages of biogas technology, besides cooking, lighting and electricity generation, is the utilization of effluent (residual slurry) obtained after digestion as a beneficial organic fertilizer (biogas manure). It is considered as a potential source for macro-and micronutrients. The biogas manure is free of pathogens, parasites and grass seeds as compared with the traditional manure prepared from other organic matters (El-Hadidi and Al-Turki, 2006) . It is more effective by 30% than the raw manure in crop production, since it has tremendous nitrogen content in the form of ammoniacal nitrogen. Anaerobic digestion makes the effluent slurry sterile and C: N ratio is lowered to 1:21 which it is ideal for higher yields. They also, added that fertilization with slurry increased the organic matter and phosphorus content in the soil. Hydraulic conductivity has been increased, whereas bulk density is decreased. The lack of fertilizers, detrimental effects of synthetic fertilizers to soil chemistry and biology, and the huge amount of foreign exchange invested in the importation of synthetic fertilizers can be drastically reduced by using the biogas technology (Akinbami et al., 2001 ).
Many researchers reported that the use of biogas residues as soil fertilizer was more effective than using the traditional organic fertilizers (Maunuksela et al., 2012; Diacono & Montemurro, 2011; Haraldsen et al., 2011) . The residues generated from biogas processes have a higher concentration from NH4+ compared with conventional animal manure and compost; hence their potential fertilization value is also higher (Zhong et al., 2010) . In addition, most elemental nutrients such as P, K, Mg and a number of other essential trace elements from the raw material fed to the biogas process remain in the biogas residue (Abu baker, 2012). The organic compounds not broken down during the biogas process increase the carbon content of farmland and improve its biological activity as they break down in the soil (Bessam & Mrabet, 2003) .
There is a great debate among scientists about the role played by microorganisms in promoting plant growth, while some other investigators directed their contribution to N 2 -fixation, pork solubilization, cellulose decomposition, etc., other went to production of plant growth modifying substances by such bio-fertilizers (El-Sheekh, 1997). The application of cattle manure in farmland is an economical and environmentally sustainable mechanism for increasing crop production. Manure can increase crop yields by providing large inputs of nutrients and organic materials. It was found that the application of cattle organic manure improved tomato vegetative growth (Abd-Allah et al., 2001) and also increased early and total yield of pepper plants (Eris et al., 1995) . Ghoname and Shafeek (2005) reported that, organic manures significantly increased the growth characters of pepper plant expressed as plant height, number of leaves and branches, dry weight of different plant organ and leaf area. The favorable effect of organic manures on elements uptake by plants was previously explained by Eissa (1996) who reported that, concentrations of NPK in whole sweet pepper plant tissues increased by application of organic fertilizers.
Therefore, the present investigation was conducted to evaluate effect of combined application from some levels of mineral NPK fertilizer and two types of organic biogas digester residuals plus farmyard manure and control on growth, yield and quality of sweet pepper plants to obtain the highest total yield of pepper fruits as well as the total revenue comparing with the other fertilization treatments used in this study.
MATERIALS AND METHODS
The present study was carried out during the two successive summer seasons of 2016 and 2017, at private farm in Kafr El-Sheik Governorate, under clay soil condition using furrow irrigation system. These experiment aimed to evaluate the effect of some combinations between four levels of mineral fertilizer with two types of organic fertilizer produced from biogas digester system (dried and liquid residuals), beside the farmyard manure plus the control treatment (with and without organic fertilizer) on growth, yield and fruit quality of sweet pepper (Capsicum annum L.) cv.California wander as a local famous variety, grown under open field conditions.
Preparation of the organic fertilizer from biogas digester:
The organic biogas digester fertilizer (organic biofertilizer) was obtained from two biogas digester Chinese type volume of 20 m 3 for everyone with total volume of 40 m 3 Fig The physical and chemical properties of the experimental soil are presented in Table ( 1).The source of the two types of organic biogas digester fertilizer were cattle as animal manure (produced from local animal farm) produced from biogas digester by Development of biogas production and utilization systems. Chemical analyses of the two types of organic biogas digester dried and liquid organic bio-fertilizer as well as farmyard manure are shown in Table ( ). 4-Control (with and without addition of farmyard manure).
All organic additions were applied during soil preparation and mixed with it before transplanting. Mineral fertilizers were added in doses during the growth stages according to the general recommendation of pepper plantation.
Seeds were sown in seedbed on the 1 st and 5 th of April of the first and second seasons respectively, seedlings of 52 days old were transplanted in both seasons in the open field at 40 cm. apart between plants. The plot area was 4m 2 including 4rows: 2m length and 50 cm width. The experimental design was split plot with 3 replications, where the levels of mineral fertilizers treatments (100, 75, 50 and 25% NPK) +control (without NPK) were distributed in the sub plots. Meanwhile the two types of organic biogas digester fertilizer beside the farmyard manure and control (without organic fertilizer) were arranged in the main plots. Other agriculture practices were done as the recommended of the Ministry of Agricultural.
Data recorded 1-Plant growth:
At 75 days after transplanting, random samples of five plants from each plot were taken for determination of: a -Plant height (cm) b -Number of main branches and leaves per plant. C-Leaf area per plant was measured after the first fruit harvest according to Yousri (1990) . d-Average fresh and dry weight of plant (gm/plant) (including stem and leaves).
2-Mineral element either macro or micro in the leaves:
Mineral elements were determined in all leaves after 15 days from last addition of fertilizer doses, however; samples were dried at 70 0 C to determine total nitrogen, phosphorus and potassium content according to the methods described by Black (1983) , Watanabe and Olsen(1965) and Jackson(1965) , respectively. Whereas, Fe, Zn and Mn were determined using atomic absorption spectrophotometer according to the methods described by Chapman and Pratt (1961) .
3-Fruit yield and its quality:
Pepper fruits were picked weekly through the harvesting period for estimation of yields parameters, i.e., early (the first three pickings) and total yield per feddan and also average fruit weight. For physical fruit quality determination, a random sample of 20 fruits from each plot was taken at fourth picking and the fruit length as well as diameter was recorded.
4-Chemical properties of fruits:
Chemical properties of fruits i.e., TSS, ascorbic acid (vitamin C) were recorded according to the method by A.O.A.C. (1980) .
5-The economical evaluation:
The economical evaluation to study any one of the used treatments led to obtain the highest net revenue.
Statistical analysis:
The obtained data were subjected to the combined analysis of variance procedure and means compared using L.S.D. methods at 5% level of significance according to Snedecor and Cochran (1980) .
RESULTS AND DISCUSSION

1-Plant growth: A-Effect of NPK levels:
Data in Table ( 3) reveal that the plant height, number of branches / plant, number of leaves/plant, leaf area/ plant as well as fresh and dry weight of pepper plants were significantly responded with the increment of the rates from NPK addition. Whereas , It could be summarized that , the growth characteristics of pepper plants recorded superiority results when adding NPK to the soil at the high rate (100% ) comparing with the addition of low rate (25%) from the recommended dose or the control(without NPK). The obtained results may be due to the structure of the experimental soil (Table 1) , which had low organic matter and some mineral nutrition in order of using over dose of mineral fertilizer under furrow irrigation which transfers the elements in lower layer of the soil. Therefore, increasing the levels of mineral fertilizers activated the cell division and cell enlargement hence the stimulation growth of pepper plants was occurring. Same trend of these results was observed by (Said, 1997) on pepper plants.
B-Effect of different sources of organic manures:
The results presented in Table ( 3) show that the vegetative growth of pepper plants was affected significantly by addition of different sources of organic fertilizer to the soil in the two experimental seasons. The results reveal that the two types of biogas digester organic fertilizer encouraged the vegetative growth expressed as plant height, number of branches / plant, number of leaves/plant, leaf area/ plant as well as fresh and dry weight compared with those plants not fertilized with organic fertilizer (control). Since the experimental soil had low organic matter content as well as some macro and micronutrients (Table 1) . Therefore adding organic fertilizer to the soil has been a successful practice for improving the physical, chemical and biological properties, which increase soil organic matter, cations exchange capacity available mineral nutrition and this in turn stimulate the growth of plants (Ghoname and Shafeek, 2005) . Same results were recorded by Abd El-Raman and Hosny (2001) on eggplant. Data also show clearly that, the highest values of vegetative plant growth were obtained with the addition of dried biogas digester organic fertilizer followed by farmyard manures then liquid biogas digester organic fertilizer. The obtained data could be attributed to the increasing in the amount of several essential elements i .e, nitrogen, phosphorus, potassium and organic matter in the biogas digester organic fertilizer as presented in Table ( 2), which stimulate the meristematic activity of tissue. Whereas, nitrogen may increase number of leaves / plant, thereby leaf area could be favored, also nitrogen may enhance the simulative leaf area by increasing cell division and leaf dimensions. In the same time high level of phosphorus is important to the activity of cell division. Potassium is favorable in cell turgidity, size. Moreover, higher content of essential elements and microorganisms contained in biogas which play a vital role in promoting plant growth, while some other investigators directed their contribution to N2 -fixation, solubilization, cellulose decomposition, etc., other went to production of plant growth modifying substances by such bio-fertilizers (El-Sheekh, 1997). Therefore, digester organic fertilizer had a beneficial effect on the vegetative growth of pepper plants. Table ( 3) illustrate that pepper plants growth were affected as a result of the different combinations between mineral fertilizers and organic sources. The vigorous vegetative growth was recorded with the combination between (farmyard manures + 75% NPK), also (dried biogas digester + 50% NPK) and (liquid biogas digester +75%NPK) respectively as compared with the other treatments .Because of the experimental soil type and using furrow irrigation system, which not allow organic matter to cleat mineral elements and turned it low percentage of organic matter, therefore the application of organic and mineral fertilizers together may increase the exchangeable water soluble of NPK and the uptake of these elements (Cook, 1972) , consequently increase cell division and cell enlargement may occur. Moreover, the combination ratio between organic and mineral fertilizers may facilitate maximum utilization of the both sources. Data also in Table( 3) suggest that using 50% of mineral fertilizers combined with dried biogas digester organic fertilizer was the best combination to achieve the best growth of pepper plants as compared with other combinations also decrease the pollutions and save of 5% from mineral fertilizer.
2-Mineral elements in the leaves:
A-Effect of NPK levels: (a)-Macro-elements (nitrogen, phosphorus and potassium):
It could be conclude from Table (4) that the percentage of nitrogen, phosphorus and potassium in pepper leaves are correlated positively with the full dose of recommended mineral fertilizers i.e., 100%. However it is well known that increasing the levels of NPK raised the availability of these elements in the soil solution, which favored the NPK uptake and hence increased its concentrations in the leaves. The obtained data are in agreement with those results of Abdel- Maksoud et al., (1975 ), Fatahallah, (1992 and Midan (1995) . Table ( 4) reveal that the different levels of mineral fertilizers caused a significant effect on the concentrations of Fe, Mn and Zn in leaves of pepper plants. The obtained data show that the content of all the previous microelements were accumulated gradually in the leaves with increasing the level of mineral fertilizers from 25 to 100 % of the recommended dose ,also the results pointed to a significant increment from first to second season. These superiority results may be due to the abundance of nutritional elements in the root zone, which encourage the absorption of them, and consequently increased their concentrations in the leaves (Said, 1997) .
B-Effect of different sources of organic manures: (a)-Macro -elements (nitrogen, phosphorus and potassium):
The obtained data in Table ( 4) show that the different sources of tested organic manure were significantly affected on the concentrations of N, P and K in pepper leaves. The differences between using the two types of biogas organic digester fertilizers and organic farmyard manure were enough to reach the significant level of 5 %. However, the dried type is considered the most superior source to raise nitrogen, phosphorus and potassium in plant leaves than the liquid type or farmyard manure under investigation. This may be attributed to the higher content of available N, P and K in dried type over than liquid type or farmyard manure ( Table 2) . Because of the dried type of biogas fertilizer involved higher concentrations of essential elements such as N, P and K this may enhance metabolic activity within plant and promote the migration of metabolites through roots and stem toward the leaves thereby it may increase the percentage of K in leaves. Besides increasing the available soluble potassium in soil solution thus it may enhance higher rate of its absorption (Eissa, 1996) .
(b)-Micro-elements (Fe, Mn and Zn):
Micro -nutrients concentration of Fe, Mn and Zn in the leaves of pepper plants significantly responded to the different organic sources as shown in Table ( 4).The highest concentrations of the previous microelements were found in leaves of pepper plants, which fertilized by dried type of biogas digester organic fertilizer followed in descending order by cattle manure and wet type of biogas digester organic fertilizer. This may be due to the rich content of those microelements found in dried type than other treatments as shown in Table ( 2) as well as the higher release of those microelements.
C-Effect of the interaction between mineral fertilizer levels and organic manures: (a)-Macro -elements (nitrogen, phosphorus and potassium):
Pepper plants which received the two kinds of fertilizers i. e. , mineral fertilizers at high dose ( 100 %) combined with organic fertilizer contained high concentrations of N ,P and K in its leaves compared with that plants fertilized with lower dose of mineral fertilizer (75, 50, 25 % ) as presented in Table ( 4). The superiority results was recorded in the leaves of plants fertilized with 50% of mineral fertilizers combined with dried type of biogas digester fertilizer which gave the highest concentrations of those three macro elements (N, P and K). Adding mineral fertilizers particularly NPK with the organic fertilizer may enhance chemical activities within organic fertilizer and promote the releasing of N, P and K thereby it may increase these elements in the root zone consequently increasing their absorption. Also, it could be stated that, the addition of mineral fertilizers to the organic fertilizer may increase the exchangeable water soluble of NPK, consequently the uptake of these elements increased. In other meaning the presence of organic fertilizer especially dried type of biogas digester fertilizer caused an increase in the concentrations of NPK in the root zone, which encouraged NPK absorption, and consequently its concentrations in the leaves.
(b)-Micro-elements (Fe, Mn and Zn):
The results in Table ( 4) indicate that the concentrations of Fe, Mn and Zn in leaves of pepper plants were significantly increased by adding mineral fertilizers with organic fertilizer combined together. Generally plants fertilized with high dose of mineral fertilizer (50 %) combined with dried type of biogas digester fertilizer had the highest concentrations of all estimated microelements as compared with the other combinations. These increments may be due to the enhancement of the decomposition of organic fertilizer (dried type) as well as the higher release of these elements when combined with chemical fertilizers.
3-Fruit Yield and its components: A-Effect of NPK levels:
Data in Table ( 5) showed that there was significant variation between adding (25%) of the total dose of NPK and the full dose (100 %) in the amount of early and total yield as well as fruit quality expressed as average fruit weight. The highest total yield and best fruit quality were obtained from the plants fertilized with the full recommended dose of NPK. The superiority of total yield by using the full dose of NPK recommended 2.7 and 3.5 ton/fed. Compared with 1.5 and 1.6 ton/fed. By using the half recommended dose of NPK in the first and second seasons respectively. These results may be due to the previous results of increment vegetative growth of those plants fertilized presented with full dose of NPK which possessed much number of shoots and leaves per plant as well as leaf area beside high concentrations of NPK in their leaves ,this in turn induced more photosynthetic rates that built high yield of carbohydrates which promote cell division and enlargement inducing superiority vegetative vigorous plants , this reflect to produce more fruit yield than those of plants fertilized with the half dose of NPK (Said, 2007 ) .
B-Effect of different sources of organic fertilizer:
Data about early and total yield as well as fruit quality in Table ( 5) show clearly that there was significant results were achieved due to the application of different types of organic fertilizer in both seasons. As general, all organic types were sufficient to encourage the capability of plants to produce high total yield and enhanced the fruit characters as compared with the plants fertilized with mineral fertilizers alone. However, when evaluate the results obtained from the three applied organic sources (farmyard manure, dried biogas digester residuals and liquid biogas digester residuals), it is obvious that the plants fertilized with dried biogas digester residuals gave the heaviest total weight as ton/ fed. In the two seasons followed by liquid biogas digester residuals while the farmyard manure gave the lowest amount throughout the two seasons. The highest yield obtained by the addition of liquid biogas digester residuals may be due to the high rate of NPK as well as organic matter and pH degree as shown in Table ( 2). This is in turn led to increase the estimated attributes either in leaves or branches.
However, the reflected a significant increase in number of branches and leaves, leaf area, N, P and K Contents. So, these increments in the obtained results may lead to the favored increase in building up carbohydrates and this in turn resulted in more plant growth characters and yield component of pepper plant. In this concern, Cook (1972) reported that the addition of suitable organic manure in the soil improves the soil structure. This structural improvement can encourage the plant to produce good roots development in the soil , which lead to higher uptake and this reflect on yield of plants (Abd El- Maksoud et al., (1975) and ( Chindo & Khan (1986 ) . 
C-Effect of the interaction between mineral fertilizer levels and organic manures:
Both total yield and fruit quality were significantly responded to the interaction between mineral at 50% from the recommendation and manure fertilizers in both seasons as shown in Table (5) . Whereas the addition of full dose of NPK (100 %) combined with all tested sources of organic manures were enough to increase total yield and enhanced the fruit characters in both seasons' .The favorable results were recorded with the addition of 50 % NPK plus dried biogas digester residuals together to the soil as compared with other combination. These results may be due to the increasing in nutrition elements in root zone consequently its uptake. So this increase reflects on increasing the growth and yield of plants.
4-Chemical properties of fruits: A-Effect of NPK levels:
Data in Table ( 6) indicate that the amount of mineral fertilizer at the level of 50% or 100 % NPK added to the soil significantly influenced on the fruit concentrations from TSS, acidity, dry matter and vitamin C. The high amount of nitrogen, phosphorus and potassium added as 100% of full-recommended dose produced plants characterized with fruit contained high concentrations from vitamin C, acidity, dry matter and TSS as compared with those plants fertilized with half dose of NPK.This superiority data of full levels of NPK might attribute to the high concentration of macro elements, which encourage the plant to have a good roots, that is mean high nutrition absorption and these lead to higher yield and chemical properties of fruits such macro-elements participate in the synthesis of organic acids and photosynthesis products which increased the content of TSS and vitamin C ( Cook, 1972 and Said,1997 ) .
B-Effect of different sources of organic manures:
It is obvious from Table (6) that, there was a significant effect of various organic manure on the fruit content of TSS, acidity, dry matter and vitamin C in both seasons, whereas the highest value of the four constituents previously mentioned were obtained in most cases by applying organic manure in form of dried biogas digester residuals followed by liquid biogas digester residuals and farmyard manure, respectively. On the contrary, the lowest contents were obtained from the plants fertilized with mineral fertilizers only without organic manures (control).In addition, using organic manure as general in soil improves the soil structure. The structural improvements can encourage the plant to have a good root developed which lead to higher yield and physical properties of fruits (Cook, 1972) .
C-Effect of the interaction between mineral fertilizer levels and organic manures:
Concerning the effect of mineral fertilizers combined with different sources of organic manures as shown in Table  ( 6) indicate that the highest values TSS, vitamin C, acidity and dry matter were obtained from fruit tissues of pepper plants that fertilized with 50% of recommended dose of NPK combined with dried biogas residue organic fertilizer. These results are in agreement with those data produced by Midan (1995) and Said (1997) who suggested that, when organic manure added with NPK, the TSS, VC, dry matter and acidity in fruits show significant increase.
5-The economical evaluation:
Data in Table ( 7and 8) illustrated that the different agricultural management costs per feddan of pepper plants growing under four levels of NPK mineral fertilizer i.e., 25%,50%,75% and 100% from the recommended dose combined with three sources of organic manures to evaluate the final results and the total cost price. Data mentioned that the lowest costs noticed by using 50% from NPK dose combined with dried biogas residue organic fertilizer. Regarding the net revenue, data in Table  ( 9) show that the superior treatment, which gave the highest net revenue, was 75% NPK mineral fertilizer combined with dried biogas residue arranged in descending order by liquid biogas residue , farmyard manure and finally 100%NPK only without organic manures. Price of sell one ton fruits of pepper during the season =10000 pounds :**Total income= Price of sold one ton fruits × Total yield per ton: **Net revenue =Total income -Total cost price (Table B) CONCLUSION It can be conclude that under clay soil condition and furrow irrigation adding 100%from the recommended NPK to pepper plants was the best than lower doses under the condition of not adding organic manure, while the superior results i.e., growth, chemical contents as well as fruit yield and its quality were obtained from the treatment of the level 50%NPK combined with dried biogas residue organic fertilizer at 20m
